Halothane and pertussis toxin-sensitive G proteins in airway smooth muscle.
We hypothesized that halothane-induced depression of airway smooth muscle (AWSM) contractility is caused, in part, by an effect on pertussis toxin-sensitive guanosine triphosphate (GTP)-binding regulatory proteins (G proteins). To determine the effect of G protein inactivation on the ability of halothane to relax AWSM, isolated strips of canine tracheal smooth muscle were contracted with the muscarinic agonist acetylcholine and relaxed by halothane (0.2 to 1.6 minimum alveolar anesthetic concentration [MAC]). Half of the strips were treated with pertussis toxin 10 micrograms/mL. Because a pertussis toxin-sensitive G protein mediates muscarinic inhibition of adenylyl cyclase, depression of G protein function by halothane might also enhance the relaxing effects of beta-adrenoreceptor agonists. To test this possibility, in another series of experiments, the effect of pretreatment with 1.6 MAC halothane on the ability of isoproterenol to relax strips contracted with acetylcholine was studied; the converse order of drug presentation was also performed. Treatment with pertussis toxin did not affect the ability of halothane to relax AWSM; 1.6 MAC halothane produced a 42% +/- 8% (mean +/- SD) and 38% +/- 8% decrease in force in treated and untreated strips, respectively. Exposure to 1.6 MAC halothane did not significantly affect the dose-response relationship between isoproterenol and force. Conversely, exposure to isoproterenol (0.036 +/- 0.033 micron) did not significantly affect the dose-response relationship between halothane and force. These results do not support the presence of a significant effect of halothane on the function of pertussis toxin-sensitive G proteins.